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sector﻿has﻿become﻿fiercer;﻿ the﻿Airports﻿Authority﻿of﻿ India﻿ (AAI)﻿and﻿Public﻿Private﻿Partnership﻿
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airports﻿have﻿been﻿privatized﻿ in﻿an﻿effort﻿ to﻿become﻿more﻿efficient﻿and﻿ to﻿allow﻿governments﻿ to﻿
use﻿funding﻿ in﻿other﻿ways.﻿Currently,﻿ the﻿government﻿regards﻿airports﻿as﻿potential﻿profit-making﻿
enterprises﻿instead﻿of﻿just﻿considering﻿them﻿as﻿suppliers﻿of﻿infrastructure.
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•﻿ Cochin﻿ International﻿Airport﻿ is﻿ the﻿ first﻿ airport﻿ in﻿ India﻿ set﻿ up﻿ under﻿ a﻿ PPP﻿model.﻿ The﻿
airport﻿came﻿about﻿as﻿a﻿model﻿enterprise﻿with﻿equity﻿participation﻿ from﻿ the﻿Government﻿of﻿

































partnership﻿ initiative.﻿ It﻿ is﻿ a﻿ joint﻿ venture﻿ of﻿AAI,﻿ Fraport,﻿ Eraman﻿Malaysia﻿ and﻿GMR﻿
Infrastructure,﻿ tasked﻿with﻿modernizing﻿ the﻿ airport.﻿ DIAL﻿ entered﻿ into﻿ an﻿Operations,﻿
Management﻿ and﻿Development﻿Agreement﻿ (OMDA)﻿on﻿April﻿ 4,﻿ 2006﻿with﻿ the﻿AAI﻿ (Delhi﻿
Indira﻿Gandhi﻿International﻿Airport,﻿2013).﻿The﻿initial﻿term﻿of﻿the﻿concession﻿is﻿30﻿years﻿which﻿
can﻿be﻿further﻿extended﻿by﻿another﻿30﻿years.﻿The﻿development﻿of﻿the﻿new﻿domestic﻿departure﻿
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Public Private Partnership Studies
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highlighted﻿are﻿ that﻿privatization﻿will﻿ lead﻿to﻿40%﻿jobless﻿and﻿higher﻿unemployment,﻿ it﻿will﻿hurt﻿
national﻿security﻿and﻿AAI﻿will﻿lose﻿its﻿importance.﻿Supporters’﻿views﻿on﻿airport﻿privatization﻿are﻿
that﻿modern﻿airport﻿infrastructure﻿will﻿lead﻿to﻿better﻿performance﻿of﻿the﻿Indian﻿economy,﻿increased﻿
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Different﻿ research﻿ studies﻿ have﻿ used﻿ different﻿methods﻿ and﻿models﻿ to﻿ determine﻿ airport﻿
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Data Envelopment Analysis (DEA)
In﻿literature,﻿Data﻿Envelopment﻿Analysis﻿is﻿defined﻿as﻿a﻿tool﻿to﻿measure﻿efficiency﻿for﻿non-parametric﻿















Table 1. Data of international airports in India
Name of Airports
Inputs Outputs







Delhi 11053 536676 256 35881965 295491
Bangalore 4000 73347 71 12698343 118431
Hyderabad 7967 105000 146 8444431 99013
Nagpur 5138 17500 20 1415739 15322
Kolkata 6466 65355 94 10303991 99843
Chennai 5690 62120 93 12925218 120127
Amritsar 3658 4000 30 892104 9208
Jaipur 2797 22709 16 1828304 18603
Ahmedabad 3505 70423 62 4695115 40506
Guwahati 2743 8655 14 2244684 28088
Trichy 2480 11700 12 908771 9583
Calicut 2860 118981 35 2209716 16150
Thiruvananthpuram 3398 45863 48 2814799 27239
Goa 3480 15897 37 3521551 27430
Cochin 3400 53698 27 4717650 40181
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The﻿above﻿maximization﻿problem﻿can﻿have﻿an﻿infinite﻿number﻿of﻿solutions.﻿If﻿u v* *, ﻿are﻿solutions﻿
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Λ ≥ 0 ﻿
where﻿λ﻿is﻿a﻿N×1﻿vector﻿of﻿constants﻿and﻿θ﻿is﻿scalar.﻿Θ﻿will﻿give﻿the﻿efficiency﻿score﻿of﻿the﻿i-th﻿DMU.﻿
The﻿ above﻿ envelopment﻿ and﻿multiplier﻿models﻿ are﻿ input-oriented﻿ i.e.﻿ how﻿much﻿ input﻿
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v r i> ∀0 , ﻿ (7)
Therefore,﻿ based﻿ on﻿which﻿ quantity﻿ the﻿managers﻿ have﻿more﻿ control﻿ over,﻿ the﻿ appropriate﻿





Figure 1. Technical efficiency from input-orientation (Coelli, 1996)
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Figure 2. Technical efficiency from output orientation (Coelli, 1996)
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Figure 3. Production frontier
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Table 2. Efficiency scores under CRS model
















Table 3. Efficiency scores under VRS model
Airports CRSte VRSte Scale
Delhi 1 1 1 -
Bangalore 1 1 1 -
Hyderabad 0.524 0.728 0.720 drs
Nagpur 0.417 0.422 0.988 irs
Kolkata 0.778 0.823 0.945 drs
Chennai 1 1 1 -
Amritsar 0.860 1 0.860 irs
Jaipur 0.659 0.699 0.942 irs
Ahmedabad 0.423 0.53 0.799 irs
Guwahati 1 1 1 -
Trichy 0.442 1 0.442 irs
Calicut 0.353 0.573 0.616 irs
Thiruvananthapuram 0.341 0.362 0.942 irs
Goa 0.931 0.954 0.980 drs
Cochin 0.977 1 0.977 irs
te = technical efficiency 
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public﻿airports﻿ -﻿Chennai﻿and﻿Guwahati.﻿This﻿ shows﻿ that﻿out﻿of﻿ five﻿privatized﻿airports,﻿ two﻿
airports﻿have﻿efficiency﻿1,﻿while﻿in﻿the﻿case﻿of﻿public﻿airports﻿two﻿airports﻿have﻿efficiency﻿1﻿
out﻿of﻿a﻿total﻿of﻿11﻿airports.﻿The﻿technical﻿efficiency﻿of﻿other﻿public﻿airports﻿varies﻿in﻿the﻿range﻿
Table 4. Summary of airports with peers
Airport PEERS With Optimal Lamdas (λ)
Delhi 1 Delhi
Bangalore 1 Bangalore
Hyderabad 0.91 Chennai 0.09 Delhi
Nagpur 0.843 Guwahati 0.067 Cochin 0.09 Bangalore
Kolkata 0.004 Bangalore 0.007 Delhi 0.989 Chennai
Chennai 1 Chennai
Amritsar 1 Amritsar
Jaipur 0.027 Cochin 0.944 Guwahati 0.029 Bangalore
Ahmedabad 0.674 Bangalore 0.326 Trichy
Guwahati 1
Tiruchirapalli 1
Calicut 0.75 Trichy 0.25 Bangalore
Thiruvananthapuram 0.224 Guwahati 0.565 Bangalore 0.211 Trichy
Goa 0.865 Guwahati 0.135 Chennai
Cochin 1 Cochin
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Figure 4. Relative efficiency score of the airports
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